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(xe) i&^i±znz&M^m&^fo<Dm&n.fo, mizmnm 

tzmxmzo x^mf&X'&TFmw&mm&jiz 1 x 1 o 18 cm- 3 m&wr&n&m. 

mmm£kih&m&btiz>mmn&7km**amLxmz> t&mmitfr&j&xmm 
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7 

mm m (d «g B B B ttiBfii* & t* & © & m& nfc * * m * & m r a # a m t 
^* n a #a*&j^fctfe sterna (j^T7k^^'fbhB&^-r?>) o m< l 

5» ^J^miMftil^ffl^fcFET (F/ffiTFT) % fcliB SB fl'J o T 
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**»S»-fb*5tH tiff totL« U S5*BJS*>«SE$tia*»e)T-#5o at 

ItmofrmiZ lOmTor rSJgW±^rtiK^T#*o dtltt^TOSacaS 
tt< o ^aittOfl^HBoHiSm (kg), #ffi£P (Pa). ?SJS£ T ( K ) N 
C (m -3 ) . ¥*SljiJg^ v (m • s" 1 ) ttJt, ^®m^©^5S^JgF 
(m- 2 • s" 1 ) fcfc 



TWSo H-ektt^l/y7>t«tf*5. !BiHbB#©$g»l$lffl£T (s) fcU 



T'WSo (1) SCi: (2) i^ctDEE^t^LT 




m 



~ (1) 



[SCI] 



p > 



2//jkTi 



m 



- (3) 
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s (r= 1 x 1 0- 8 s) -cm*). ^^O^ailDCti&tiSi^llttl 
x 1 0 12 cm' 2 (Nss = lxlO ,6 nr 2 ) ft o T £ ft £ ©fl6£ffl 

ttTS^TcDjgifcMIIYbT" (3) aStfStfcSftS^fcfifcao #*3R-fb«3fc:*f LT 
at » £ ti tz Ml&frE. (iWTCIOT^^o 

zK*^ (H 2 ) PH 2 >1 mTorr 

mt&mm (HF) PHF >3 mTorr 

JHK(HCl) PHC1>4 mTorr 

■ i/?> ( S i H 4 ) PSiH* > 4 mTorr 

M (HNOs) P H N O 3 >6 mTorr 

SliU&CHiSOO PH 2 S04>7 mTorr 

(3) ^^tm^7^mit^(Dmi&i^w^&it^(D^&izmcxn<m^o u 

frU&#£>±E3©*Sm£ UOmTor r*§jg£ «9 fc^ttftfcf *&©$Jll lie © 

£**#Efci:fa3 0 T o r r hfife^o tot^I^ £ Jli£B#7ki^;E©S*fit 
(i3 0 T o r rmmtmz.&5 o XDmZ&TmRm&teR 1 %T*> -^ftfc:** 
J&T £ >#JEtt 7 . 6TorrT*l5o ^ ©ffe^XfNbtJ*) £ 1 % 

ggEWT©ilJ&x ^^Ii7. 6 T o r rlgttK^fffiffltSO^J U^o 

(Dikmih® (zk*#^*^tf) C*tLt\ JSlk*gS'fbl^©7K3S'fb«ii^JE* 1 0 m 
Tor rWJit 5 T o r rWThtnif^i:*i^i^I^MS©t:^5 0 
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T # # X fct £ & »BS*t#4 * s ^ & (3 MUlz ^ot^LT SiS L & u i: ©fij ^ 
*2 0 7 ££f&-f3££» (U— if-$g#igi) 2 0 2 ft fc :n * ;i/ ¥ - 

fo*Mm.mn mmmmztitz&m t«*&rs^*&^2 o i ^ 
&$tj$£ftTg£ 0 m&m£ttMVon2 o 3 ^©^ftdisg-f (tsa^) 
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tt#t|i&^©SiS©— SP^*«KiS**e)«lii*^iRifc:^iai U ^<D3tffigB2 10© 
^tiAt^lt^titgSo #A=&h*f^tJfCh©ggi£IL 1 fcfcg 

® 2 0 9 bttMWntcDmfcm&ML 2J:H^t<fiEotg5o »K^©*r* 

^2EiT»ttig^^;i/^-'f*:tt^ (u— y-mm) amm, nm.mmt>^mm j pm 

*Ufc7C*©lft«C«5ffl%lft«bfcfllfifcifelHt LTJffiliLT^^o *BB$6HI§-e i±*f 
fc#m©ftfiM6HK Jt^T#A& H^*;^ 

b * V^o ft t & 12 b fc« fc: & A&fc*E5:n * ;i/ ^— frtc^f LT2it^ ft 
^#^^Mt3l/-if-^*^S*bT^M^bm*f#^l^{c(±^i!(lBHO$iJ^7bs^ 
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±v&m%Mz--rs jaom^Gso ~m^m^m^.vm t>n§ 0 m&is— 

#r < t £ Mmffi m * mm u tz &m (dm^^jv —fomn&m. a ^ m h Yb m 

EE^t/foDT^bT^o 1 0 - 5 T o r r HJgCD JI^T-^tiy: ^ifcfSHii 

Eg Bite 2 0 mmm&£l±%GtH£3tfrX~m&o 1 0 mT o r r^Jgi^T 
©ffi*T-^^^;b^— #:^#tj^-rS©T-Wti^Cl©EM^{iM< h & 5 0 mmgg 
^M^tl^oil^^^^ 1 0 0 mmHjgJ^±T-*r&oCI ? Lfc*^^^©^ 

( i - 3 . M^^^^-fcmife^wmcDnmt^ftizm&mmifc^b) 
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tfcDm^ms^LT^So *m&W(D^^*ji'¥-fom&$imte&i@i£3 o 11*1 

(i3i (A) T-{±6fim) ©m<*:«tA?La:«t|&^rtfc: (1-1) 
Lfc£r«fl#£«EA &Mffc^A?Lfr £^ftA*m#*fc»M?Lfc^W-£ 

^z|Af>3 0 6 £ D{£if£^3 0 1 t:^A$ixfci(:MtlS3 0 3 £JBf*-r-< 

; v - -fret & g g cd #t & m w T- «: ci <d m<£ % & 5 a m & as m m ss ^ bsibj^iskc 

tzfafr 5 Ug5« £ftfcfc3*A&j£#3 1 7©£E2fj&s*f&«5!K3£&3 

1 8GDj£±/<fc t) fc^<s *fft^Ha£^CDffi**s^fl?L3£^3 1 9cDffi^J: 

< Uf#3#8n?*rS«, ^^^J3I^CD^^t)K(i^#:^^#AS^e>Ha^MSSi:IB& 
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mmx^rzmiz^m^^mi^(Dmmmm<tx^mmmiz^m j p^m^(Dmm 

^cDmm^m^xTYT^mmm^m (lsi) zmm-rzmizmmtemm 

mmizfti-otz bTz>frt>T~mz>o xwmm&fc^ftizm&xmmmmmtcDZijfo 
mznfr. z\*> i,tz^^iit^n^tzmizm^m(DMMmmiznnm-r^m%m 

*nx& (i-2) mxmmvtzmMzmzm&z^tz^^^fr^-fa&ifem; 
wt*n*m^tzi&^m%(Dftmj5&itmw?z>o 

—y—ytmoyt) 4 o 7 %£f&-r%£mm (m4mx&m$&Lxm>) tm^* 
f&*Mm.W)M4 o 3 i&mmm^^mitmm) izmm?%mm^t*G-r 
ho i&te>m±MmmM*z<D^ftizw>mT zmmt Lxw>m^m4 o 5 £^©1*1 

*o #t^^©^®4 0 9 (D-ffiizi±m^*)i'^-fo*i&i&^ftizm-x-t2>mxm 
&mttt>ti, mxm4 0 6 ttt0.wnt(D&w.m&i£ ( 1 - 2 ) 

btg^o XfM&£fci±i*M?L4 1 1 hfli«A?L4 1 2 t £^tf JE^Hi^^© 
^'fMfr^MiE^StfaftW'&tU ^ft&CJ: 1*3 fcfc* (1-3) 
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mmm$&4: i 5j5m&g%mizmAm^\±mm^mmm£tixm&o ^ot 
mmzi&ikib-r zm&izit^ mmcDm^^tmmm^^itm^-Dxm^^m 

&&Mwx"izmmm<DftMLwn(D&uj3faizmmi*mw£tiTmz>o mm^m 
mz%Lzmiziky)>}s£teizfa^x*mAm£MMLwnt(D%uM*±% <jk*u ( i 

-2) miZTimhtzffif&t®)$k&&%lzmt>tiZ> 0 XMtlBtil&illSh 

comKmmffiizMtzzmmizmm.iitimttbtixmzte. m^m^Mmmm^ 
itzhmmizm&ztiZo Mzxm&Km^M&nm^iti&i&ftmizmviiiTm-g 
tmizM^, ~ (D&fr<b *>^m^^ttfp]±b, ( i - 3 ) m<D®m&& K>m m 

*mftwcDM^*)i*-<&&famw&±ft<Dm!%(Dm,iz s B.m^*K*f—i*4 
i 3&ng.ttmwm$:mm-r^<. ^m^^ji^-i^cDmrn^m^^^Lxm 
z>o m&£m^®4 i z&mizRM^*)\'*-fe*m%^<DnMLwm(DfftM<D& 
w*mMih&2>miztiLwmm^m4 i 7**Ltgs 0 ^-x@T"S^±{3^^. 

*>> *>si* \,tz'mzm.m*-*)\'*-fo*Wi,To fcrn^^^^-mtrnffi^m^miz 

izmm<Dm-tiLW*mm Lxmzmmftiz, z&M^^fr^—mzfti&tzm.m- 
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5 0 6&#a^ 5 1 utmmi, 5 1 2(±m^^A?is 5 1 6itmwi^^To 

i±7 0%m&H±.tet>M&Ls ^IilCSoTI±9 0%M±Cfe^?.o & 

^T^©^^;i/^— mm$hm& 1 0 %^e> 3 0 xmrnx-m^tzo ztiizM^r 

*m$tWT"l±fcM^*)l'3r— <£5 1 3 fCIff LT@^CDT-^^;i/^ — 

3i * ;i/ ffc Jz MMLVom. f*J fc: 31 A b T ^ife^H-fb £ W# f 6 ^ * ^ - 3£ 
©MtifcJ: t 2 - t .T"W£o $t < \sTAMm^*)V3 1 —'fo(DzL*)l¥--mfet5Lm 

§ o 
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x&mmmm (t.-to wm^*jv*—{£(DftmmfELm (*mm. mimxte. 

is x. * ) i * — & o m m * m m <d m a n & m m n ^ <d * > v * — m & # la & t 
izMMwrnftr^x^it^mmmmm (pecvds) tcT^fig^nfezK^-fb^ 

HH^ U =3 >JJg ( a - S i : H) T'. Ztiizm^* K^—fat lt®^-b y > • 
i&m (X e C 1 ) <D*-*is VI/- if- (X e C 1 U— tf— ill*^ 3 0 8 

nm) zmrnvrmmfczmfrZo -mz.^<Dmm±i^m^m^<. i©^ 

Jg&{£v^lzjgM^II*b&Il&TEiiT'W3o UPgfcBSia^MIfitfS Ons&fi 
OXeCl b-1f— T*raS^*;i/3f— 1 0 0 m J • c m - 2 migUTX& 

*)i¥-mi&r- : mm(Di&&ikte&z e>&^<, znizMvxmm^mu-fr ioon 

sajgOX e C 1 If— TfttJIBi*^***— 1 0 0 m J • cm-'g&Ji* 
TTttfc^!)#gg?*Mt±teilfcLfc^fc©©^ lOOmJ • cnr 2 *IJgfr?> 1 

5 om.j • cm- 2 m&(Dmox*)\s¥—®m.x~i±mmizmmifcikibftMtso 1 5 
omj • cm- 2 mfg&±xi±fttmmm%mM&tiS£.bx{±moft, mm*mm 

£ M t ft < T Jxfcf &BM£g'fb #rJIjI§& :n * ;i/ 3 s -^JgfSffl & * ft tz jfe D T £ ifi o 
TtT < o iSSx^;i/^— D125mJ • cm" 2 hEOX^M-lltto 

B#IS*NS(B©*g^& (50ns). fc&v^ (100ns) hX\±M^m. 
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* -Wn mam m iz &h < „ m m^mn& # mm it mtm m mtzbn^*^^- 
fofr^tt^mzi&fi-r&x-^frir-^'pte < Isaacs mm&oMWt&mfflz 

BUtK P E C VDffi^^y * — &i:5ofcit«$J<SM (SISSS* 5 4 0 0 °cm 

mt-m^^ji^—^ms^mm^ 1 o o nstswit^^f^isnso # 

( 1 - 5 . ^Mm^^cDMst^^) 
BU SjSilizE L T * £5 ^ * ^ -fttft^g t * ft £ ffl V ^ T £ ft tz *£H t£ 

iiiTFT^Lsi^ii'o^iMf, m^±&m-mm&-&mm?- (mim 
msia (a) ~ (d) liM i sit^s h ^ > * ^mtnm^m^m. 

±fc:f£EEfl:^ffligjftSc (APCVDS) ^PECVDS^{±^;t'^-S^ 
g) o ^iftlliPECVD^^APCVD^ L P C V D &^©<b^m*@i£3» 

& (cvds) x m^zx^v *-m^mmmm(Dwm%mi&mm (pvds) 
cttoTM?*i5. :o vTmbnfz*mfomzteu-v-ftmizixm£iiz> 
n^*)i<*c-'fcftmm£n, m&mmit&mtobtiz 
a) o m^izmmLtzmm-bm^nrm^tzb, i^^iiiM^^ist^^ 
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& m fcifc mitt ti, z(D\z%\%fi£>-&^ 0 M^^^^—^^^zm^onmco 

& o mm^it i± *mm&± iz ^mvt ^j-k1d d dS & & m^-r & 
£(DU&fcM%£m&>-cmntz^mT'% z>o ^^^^^-ttmifeiz&.zmmm^ 
itmx'it-mz^^)i^-m^mrs (u — y-yttez&^ommmm) #ion 

sf§jgfr£> 5 0 0 ns!gJ:^f^^FIT»t!3v iox^;i/^-^t|&M ( U 

—y—mmmm i>&m±mzMLxmpffmxm^^. mm^^i^zn^xm 
m±<&ftmmizmuizmv bnzmitm < , mzmfrcDrnzfez^m^mtimb 
4c^i^f)t^^o mm&m&i.tzi&^&jmcDBmxteizfe^xm^&^mfo 

iia ^ >ifx*<D$zwim£%iznW}m*&t*m 8 o 3 *Mts. (iss 

(a) ) 

t5o (i8i (b) ) 

mm-rzo mn&v-vmmtv-hmm&m-ttmizxm-^mxftznztk, 
^<Dttm±m%m i tKm&< * R^umoimgn^^mm^m^iztfo&m'Mum 

(Z. ZXl±3 5 0°C^Jg) ^fb^J6ffi^£W;t*£S1&HTfc< Tttfi££&l^o £ 

fills ^©Jt&JrCfci: 2 0 0 u Q c mg&fc^o X F*3 SB JiB *f *» < IB®*: ITffl 
v>fc«Ft:Bf«ftLSl>o *ci?*IKIBWT*tt3CD^ >9)immiz u— y—ytt IT 

©ix^ji/^^^it (^miztt-Tzm-jim N »KaK£afc#-r*o 

Iliffilo^>^;i/ (Ta) £e5o3o a#3i©* >*;^tt:fc;£ia©*gg^£& 
Us *<0*gSfl|Jgt±<*:^i:75' (bcc) TW^o X Z (D a mm * > * )KD It&Vi 

&#>*)i& k> & unttmhvx®kt±r>xmnxmz>(Dxmz>o 

£*t5o §l#i^^Tt6ajM^#^M{3^M^)^^>aA^^oT, ■ HI/ 
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-f>iS«Mft>^MflJi8 0 6, 8 0 7, 8 0 8 SMt5. (^8 0 
(c) ) z.<Dm*f— YMMti^ *>&A(D-?xl7 ^otg§^ 

^7ciR©**aArs'r^>fr^^s©z:ffiis3&sa[iiB$ti#*o cmos t 

mumst tiaras 1 o. 8 1 1 Mts, £©brv— x • k u>r >s^ie^ 

^m^^K^icAnxbT^M^^^s^^-r^o (^8 (d) ) 
(2-1. *%w&mjfo£tiz>mfctTmumm) 
mLmzmRt {.xit^mmcomm^m. (Sio 4> 

^- ( a 1 2 o 3 ) „ iftr;^ -e? a ( a l n) ^©-fe^ ^ * **t#5k i&ife 

#S£#7 0 5 9t3*^X^# 1 7 3 7^77, afcVNttH^Mffi^tt^^aSSiOA 
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^Ltfe^o ^itmitmmm (sio»: o<x^2) "pmitmmm (s i 3 
Nx : o<x^4) te¥o)mm&WM*i%mfi%mfc±tTm&mmt i^xmrn 

^^x^ttint^sthu^A (Na) ^h*©qjft-f *>&mmtpizmx^ 
}^m^mitmmm^mitmmm^^(D^B^mw^xii^^mR±izrm.umm 

v * * m m co m m mm # r m &mm co ®m & n x m & o ms. co * z 
^^mmzit^n^mmr.m^commmizMvxwm^^^mcom^^.^m^ 

mt)±<ffi(D®m ; b1mz- 5>*L&l>o BP^iS@3-f >^ (76. 2 mm) *iJg©P3 
m&t> 6 0 Ommx 8 0 0 mm^J^ti > ±OS^^S^{cM ZfefrMX^ 2> o 

*mx&%iftWftMfo£tiz>i$mb. (i-i) ^izxmm^tzmmm.^m-r 
%w<Dftx*Mtemo}m&Km*^m?%%mzm\,xmw-?z>o 
*ftwxi±&z®zmm(DmE 1 &wwtfttMLWMti&i)mz>o mz.&?-( 

izmm(om^mMT^(DitMM^mtLx^mi^m^^mMm^mittitzm 
xn% a &mi±t&x<DMMco&mizKisXMfom*2> 0 ( 1 - 5 ) 

mxmwistz*>* frcom iz M *;i/=¥— *m*&-e&Hlnl£iHb tzfe t> *g,i,*g £ £ 
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£> © ffi & $ J& * * II © & - x 1 I * % r * X- & W> t: II «> T ft & & «g H t£ if M ^ h 

*%M3bsaiiiS^ns^«#:IB[CDffl^i: LTttS/U 3> (Si) -^^l/^r: A 
(G e ) &£©i|Mfc©^#f^CDflbfc:$' U n > • Wr^A ( S ixG e .-x : 
0<x<l) J P^>U3>- 3b— h (SixC.-x: 0<x<l) y ;i/ v - 
A • *— h(GexC,-x:0<x<l) ^©ra^7Cfil1£l^te©^#ftM-^:ff 
U^A-tiit(GaAsK >T A • T>^- ; E> ( I n S b) lOEl^cl 

^3L»l7ulR©«^i*:<b-&%^ll<*:ffits Xli* K ^£ A • -te > (CdSe) 

• #>J £ A • fc j£ (SixGe y GazAs z :x + y+ z= l) tm 

^tzmtez&&<b&®*m<*m*znb<D*m<tm£ u > (p) x (as) „ 

7>f^>(Sb) ^© K^ — 7ufR£«SflnbfcNM^3^*:Jgk IS V fci 'fc 'i? ^1 ( B ) N 
TJ\s*-t7A (Al) N # U £A (Ga) N >f>^->A (In) 

*iffiOl^i$^«t SMi: LTii^I:!) 3 ^ 'J n > (Si) XM 

ZmS, ft fet^E y t/^ > ( S i H 4 ) . S^> 5? > (SiaHe) N h'J^7> 

( S i 3 Ha) , >>*^ p— > ( S i H 2 C 1 2 ) l©^7>t^5, — 
-7A (Ge) 3b^#i*:MTW^^^{i^^^> (GeH4)*l^ffll^U i(P) 
-^tfD> (B) *^A/«^«<*:|K^»m4^#«:JKt:^*xe)*^iPbfcVM^t:H:7 
*^^^f> (PH 3 ) ^^^"7> (B 2 H 6 ) ^*#£fflt^ftSo ffBmfiif&m 

x t>#f £ uv^ mx\s.wu—)\/*/^> ( s i h 2 c 1 z ) j&»f>fftj&<*na ^> i> =» 

>IKfct±*©;M*t± J: "T^SR (Cl) #S@U £©^> U ^ >JJg£if M 
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(2-3. LTCDU — if — 3t) 

^"rfct^*;^— ffcfc bT l^— If — ^SffifflTSKfO^fflSSiW-rSo * 

M^fflV^^n^o KrFx^^>7l/-1f- (I52 4 8 nm) ^XeCli* 4 > 
"TU-if- ($I3 0 8 nm) fc*3®&X|g$j tl£ < ffl ^ £ ^ii^btg 
So :t**>vl/— if--efcfc£;h, A r FxdryY- 1/— if— £X e F^^r 

> x' • U-if— 5 1 nm) fcffcffl RJt6T-^So 3 ©ffe Y A G U — if — 

Ki^b- if— , Ari^b-lf- (ifi5 14. 5nm) ArliJ&gl^ — 
if- (tI4 8 8 nm) , HeNe I/ — if — 6 32. 8 nm) , HeCd 

U — if— (IS4 4 1.6 nm) U-if — fctefflT3fiEfc#SSfc:W S «, 

*Mfe«JK#S' U =3 bfc^ttfl!*©*!^ X e F U-if-^A r^^ 

U— if-, ArBJJSl/— if— x HeNe V— if-. H e C d 1/ — if — fe¥im.tl 

S^bT-tt^#frMt»«^Ae>tol6HT#^*&^^;u=¥ — ^iSv^^^H^fegfb 

K r F V— if— e C 1 U— if— fc*$/ V =J >£^f£#h Ufc^#^Jii4 I T"© 
i»iKft»#;fct^©T-¥#fWKJP^ 5 0 nmg&JUT©»l£©*Sgfb£$Sl/TJg 
Z>o X e F I/— if — £H e C d U -if — ©QRiRflU&fcJ: K r F U — if— $>X e C 1 
U— if— (D^tlX \) ^)^l* i (3/J^^ VAOT-Mff^ 5 0 nmiSipt)' 1 0 0 0 nm@ 
Jg©>> i; 3 >3&^£#SiIIg©*£S'fb£3S ItgSo A r iSI^— if— S»A r BJUS 
U— if— x HeNe 1/ -if-©^#fcM#©M{&£fc&'J^ 1 0 0 0 nm 

@jg£i±©j]fyp& s ^3*#»iSi©#ginb tig ut ^ s <, 
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^ 1 El lift*© I/— if-IU^i^^tlt-liSo g§2 mi±*9kW(DM^*fr 
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T^S^K^^tt^^*^ — ft ©;n — ^Fltft^^tlT^So $§ 8 

m (a) ~ (d) \t^%m<D~mmm^m^mm^m^mm.^(D^jLmzm» 

-rmx*$>% 0 mi omit, ^m^m^tim^m^mm^rmii^^o mi 
im&, *%.w*&m LtzM^umcDm m^yaa*?*) z^-tm-v&Zo 
mi im&. *mw*&mLtzmi L Mm(Dffi.(Dm (^-v^;n3>t:^-*) & 

«i« suiter a &©g&©j&«s 

(^«6#l 1 ) 

3 6 0 mm"x 4 7 5 mm x 1 . 1 mm©^S**7 ^S^M±tc PECVDSCT 

©MJ5«3 0 0 nmfl ^3MWBJ¥fc*6 0 nmTW^c ^Sfc^tfi LTl^ £ 
#7*St£fcJ:TSlW&«^^* s 3 8 O'Ctc&fcftTUSP E C V D £§g|*l tc 1£ 

B$Hg : t = 1 6 4 s 

^ >mm. :SiH 4 =100SCCM 

7J^">Ii:Ar= 3 0 0 0 SCCM (Jg*4«J£3. 2 3%) 

^TO*:RF= 6 0 0W ( 0. 2 2 8W/cm 2 ) 

ffi^j : P = 1 . 5Torr 

mmm^m : S = 3 7 . 1 mm 

T^¥^*Sram : Tsus = 380°C 

Ste^MJg :Tsub = 349°C 
Z<Dmtji0kftTlZfettZ!tmi*m<Dm&&&.& 0 . 3 6 5 nm/s^t), 
#BI©iKJSfcJ: 6 0 nmT?*fofco X*fclK*f#* * ho^^t- (TD S) 
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xm%.vtzi'V^>m*<D7kmm&\£i o. 3 9iwtofe, ^mh^k 

4 8 nm©K r F^dr^v U— if— T^CD^fillSttftJ 33ns «!J93 

HM*il±«l6 0ns-Ct5o l$^gB«^l8y:«©*&^:fo*A> £ !k 
©ayslSftl&^fcttt 9 mT*6o AMIiM*f)^]6 0 JS©^IJg"e A5T<* *ifc„ 
^Mh#t^^S^©g3a^SgHttt2 OmmTia, #A&2:5*lBI±0Jffi8*{ftH 
OmmtlS. U — If- t — Aff^fctilg 1 2 O/zmffi^tfS 8 

©90 %T*W£o Hot-@0Mt tf-Afci 1 2 umMfrs ^#MI±©|5j 

5 OmJ • cm 2 T>m&o V -V-^mmit^^&T IZT'tr 3 «, 

□ > ^ / y 7 >CDS^^*/!)^«:^A?L i 1 s lm$A£*U ^J§g©&££± 

iz^&mmix DitB^ha. M^mti^A^^itss^s^i^ «4H8sgfl*ti§4» 

^iilni^ao 7;V3">fjJ©y7>ggliJll0 0ppmT"$^ ^ftiftlx — if— 
fiBI**©^ >#J±fci:R7 6 mT o r r*IJgT*^6 0 !f — JRUtfl$©2MR$&& 

y 7°v * h y -CDmifelz & & t&mfcmtf 9 8 %T\ flBJPfc* 5 5 nmT-^ofco 
^■^>^^»J^Ti±«gS^^*»e>©"5v>'>7 h£^"f 5 1 5 cm-'^jStf 

flsti3&«/i4. 4 cm-'cDm^v-p&mtis ^m^m^xM^m^nmtH^m 
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miz teos (si - (0-CH2-CH3) 4) t mm ( o 2 ) N * ( h 2 0 ) £ 

JgCftSMfci: IT7;^' >£flH>Tgtfc^®a& 3 5 0°Cfl 0 0 

nm©lglJPl3fiKJK-r*o ^— Me«lKii«^. St<bM£ 3 5 o "cmmoumxm 
MZfrBt 0 . 2 ^BHggfczk&MfcSj&T 8 0 "CigJg^£#fflMTfc:"T8J 3 

m m <d m m m & m l t & & m © D ° D gg b& # * n o & 0 

*t:^-Mii:^§^>^^ (Ta) il^^^'y^-^Tiitl. (*> 
*;Mc*f-r3fg-X*§) o B3©£tR&jafc* 1 5 0°CT*. 5 0 0 

nmT**3£o f#5>*ifc* >^;i/JKt:5l U— tf — (*>*;i/fc: 

*©*5R©»&fci:Jfo 1 tot U-if-Ha^4>©7j<^^JE{iR7 . 6Tor 

tin, 4 o^q cmt-tofco hmmttez? >*)\smm*mmw:^?--> 

CMOSilCTFTSMlfco NMOS TFTOV-7- KU^>7fcJ« 
CliPMOS TFTtSS*#'J>f SWtPMOS TFTCV 

-7 • h* U-f >SJ*^FCi±NMO S T F T6ff£# U -Y 5. Filst'IoTCMO 
S T F T£<tf£LTJg6o ^#6&K * >r± XttSi*^«iY * >r±A^M * 
ffl^TfirtofrU ITIiNMOS fc#LT&*&#£#Jft«*nfc«j£ 

5 %H&(D*7 7 J > (PH 3 ) P H 3 + J pH 2 + £^&£-r *>CDfT*> 

&<fr*« 1 x 1 0 16 cm- 2 T-V-X • Fl/'f >fE«fcj&$tta#J^a&fci:#j3 x 
1 0 20 cm- 3 fcJSfcao -ft>aAI^©SiMI±2 5 0°CT-*ofe o XPMO S 

tft \zn \^x\±mn%w-£ vxTKm^iz^^ntzmm 5 %gjs©^#7 > 

(B 2 H 6 ) £ffl^£o B 2 H 6 + ^H 2 + £^tf£^;*>©#^&<fr*{;J: 1 x 1 0 16 
cm" 2 TV-* • KU>f >^^3^tt3*£f!l/i^Jgy:^ 3 xl0 !0 cm' 3 

^t^<b5i^M<t Q&zmm&iaim* te 0 s sfflofePEevD^-eMt 
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*(DW:3 5 o°c©ii#H^T{:t i vsmommmzM ittA^ * >©rsmb 

SVJf IS *6&M©& a o • K >±tzn h* — 

;i/£M?LU 7^5->)A (Al) ^-afeT-ig^-fSo *^y#-l$CD 

£f&MJg& 1 5 0°CT% 5 0 0 nmtl^o V — * • FL-f >%L*) Hi 11 

W >mffiV d s = ± 4 V N ^— htEVg s=±l 0VTh7>i;^^St> 
£-frfcB§CD y — * • K P-T >m?£ Ids £:*>*£fL I ONh^fg-f 3o (mEEcDH- 
liNMO ST\ -liPMOSCiiift) XVds=+4V, Vgs = 0VT"h 
"7 >iSX?**-7g#fzm(DV — X ■ KU>f >«»EI d s^^7lii:tao $!l 
^t±MJg 2 5"C©tcTn ls*)lMf&Mt3l(DA£ L = 5 um s iW=5/zm© 

NMO S TFT 

I 0N= (74. 3 + 9. 0, - 6. 8) x 1 0 " 6 A 
I0FF= (1. 38 + 0. 53, - 0. 37) x 1 0 ~ 1 2 A 
#=124. 1 + 12. 6 cm 2 • V" 1 • S" 1 
Vth=2. 13 + 0. 13V 
PMO S TFT 

1 0N= (51. 6 + 4. 7, - 4. 1) xlO-'A 

1 0FF= (3. 87 + 0. 99, - 0. 80) xlO" 13 A 

A=69, 3±6. 0 4 c m 2 • V" 1 • S" 1 

Vth = -1. 11 + 0. 1 IV 

^(Dm^^mizm !?^^©a- s i tft tmmcDT.mm.'mum ( 3 5 
o°o Z"Lfr&xmw,mtf^xmK±fci%-izi^&mm*^?&mibTm&-& c 
mo sMm*mfcmw*mmLmtz 0 v^i>^mmmrm^titzT f t&jhc& 
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*t IE HI ^ >^=i > hn-7-[e]l?&i:SofcJ; £ }«3§&[e]S&£ ^ 

(HSf6^J2) 

mmm 1 -r*f§e>nfcNMO sii^t^i^ 2 0 0 (tf) X320 (^n x 

3 (fe) =192000 (jam) i*ibf&Z>i3 : 7 — L CD©HillfflX-f v^><7~m 
- (fxfllfl K^-f — ) 1 fcT*§£ftfc CMO S^Ig^#ffc^mt3TI*]M 

-K ^y^^mfeifeM-^fis ^^^n]s§2. u 

fttfHlfcSB© V — 7^toS;i)Sotg5o D/A=J — gpogfitt C o 
= 01/2 = 0 2/ 4 = C 3 /8 = C4/1 6 = C 5 /3 2 

c v r am) ^^m^^ns^^^^efcifeM-^^figEA^^n^So *%mm<o 
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LTf#e> titz^pr- <i h u ^ xmfc%— *t©M©— -ftizm ^xm %> 
m^^^)v zmm. u tz <> -ftvmmm izmn rzmBiz (iMis^^K^t tz 
mft^frm&m (pdlc) (m^^mEE^ma u 

h^L?£li^£l8£S£jiiLfco ^©gSNMO S t PMO S©^>^tn;h h 

^^^Mt3A±?-T^^. IslSSIifiStffifiilMbU PB$£fii»*:*7fcig#>T/h£ < 
M«*fl:i:Sl^HffifflS4»fl3K$n^fco £ tiiz X t) £R$ Steffi Rlt&T*. log 

m^mwte, rtvt^j y 9 o o mm&9 o 1 mm®&9 o 2%mmL 

tz7P9-j7-? h U ?xmR9 0 3 »g9 0 4 ftfamS. 9 0 5 U% 
1906 ^liLTl^o 

^w$Hm*® looo, ««iaiae 1002. ^lEt&tusg 1004, & 

1 0 0 6, 9 u y ^H*£|n]gg 1 0 0 8 &^SMH]i& 1 
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o i o *^/»T~mm£ti2>o m^mmiaijm 100011 rom, ram/^© 
^£in]s& i o o 8 &t>(D? u $ iz&-3^x. ^^xm^tz h*©gt^tft$g£ m 

#T£o H^ti $8ME&& 1 0 0 2lt ^D^^^^HISSl 0 0 8fr&O^D>; 

fe*v>tt^-7>rnitt^*^tf^h* j T&ao ^^eiftiais i o o 4 a, ^Sdu 

I^t^J|pIl^ss^>*7 :: -^^IlJiEllJIplss*^^T-«fi)(;^n, mm^^jvi o o 6&^ig 

^tT^f^r-fTM^^-Vt^^yta-^ (PC) SVl>.^-7U> 

^••7 — >a> (ews) , 013 c^-r^-^, &z^i±m&mm. 

12 1 £&^T, 7oi?i^^l 10 Ot-ii, fifi)tl0 7>7a.n.y h 1,1 

o 2 3b»t>t*aj*tifcift¥^A j ^-f h±r-r h* i i o 4©F*jgpT\ w.m.(D*^—i : i 

0 6 *5 cfctr 2*fc©^>r * D-f y ? ? ^- l l 0 8 ^TR, G s B©3i^fe(C 

#w-£>ft, *ft*ft©€&©sife£^-ra 3*fccD*s§/i*;i/ 1 i i or, 1 1 1 
oG^ct^i i i OBizmfrti&o fit, ^ti^no^s^^^n 1 1 or, 

lllOGiScfctflllO BtJ:oTti^tlfe)tlt ^^D^ <^7*'JXA 

1 1 1 2 £ 3 -fi |pI*» f> XI* £ ft So ^^D^>^7'JXA1 1 1 U y 
KRi3«J;u f :/;i/-B©3te# 9 0 ° ffltff>ft, ^ U - > G®##fi*t-f S©T'£-£ 
©Ij##i§rE££ft, ft^u >;* l l l 4 *ilLT^^ <;->ft£££^-M# 
JS¥3ft5o 

El 1 2 (Z^-T^-V±;i/=i > fa-^ 1 2 0 0lt 3r-**- K 1 2 0 2 &tfit;L 
fe*«tSp 1 2 0 4 t, Mat^M 1 2 0 6 £*G?Zo 
El 1 3 t^-T^-y ^ 1 3 0 0 fc* N ilg7 U — A 1 3 0 2 fttc, $H^S 
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il 3 0 4, n^7^M 3 0 6 e.^mZ-tz^J htfJ K 1 3 0 6 , 
1 3 0 8, m 1 , fg2©:>-^ FS 1 3 1 0 , 1312, 2o©#44>im<fcl 3 
14, 13 16, 4 ;i/A^r^ U 7r-71 3 1 8 Sit^o 2 

«fr 13 14, 1316 St>*7 ;i/A^r^ U 7r-71 3 1 8 fcfc, MUSt^XIK 

1304 ^mgsats 1308 £*mm-rz%<DT*$>z>o 
^^t, mmm^mmi 3 o 4it, zfoommMmi 3 0 4 a, 1304b© 

^^^;i/*5«^^n^o -^©jm^kcc, 1a 2 0 t^-rigs!iii]s§ 1 0 0 4, & 
z^&ztiizi]n7LTm^mmw>m\E\ffi 1002 ^^j^-r^ ^ ^^, 0 

3 ©«^{3(iius§s^ 1308 izmm-c^Zo 

m i 3 \±^— *j^o)Mm.*m-$- %(d m^m.mmR 1 3 0 4 j^ic 
mg&^s 1308 m^mmcD-m^atLxm^mmmm^m 

©r^^a^^a©fi^#fu^^^^^*^ 1 3 0 4t*5o &3^fc£, Mll^t^ 
1 3 0 4 It©^l7l/-A 1 3 0 2 bfc & ©£, it-T^tis 

^ h^;©Jl^rti±, ^117 u — A 1 3 0 2 (*]£, 1 3 0 4 ;s 

-y^7>f H 3 0 6 a£D£;Lfc^ F 1 3 0 6 ££*I<fr&A,T, 

mmzmmr z z. h-&x% z> 0 
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3 . mnmm&i&mm^m zmz^mtT zm&cDmm i ia«©*giH4iist© 
6 . irssTfc^^wnHm^^ m&iK{*£7km(D/\n>f>{b®*^A,-zmzm% 

7 . tuH3^rSttMte### ^T-^ ^^W£-t %M&<D$fom 5 6 h3«© 

< £bmm%mm$#z&%ftm£Tzft&<Di%wi7b&8&to<D&&&m(DB 
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i i. mmM^***— i&ftu—y— ftT'^zmz&mt-rzmM&mm 9 is 

Soffit CDJfc^So 
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1 8. tuHB^^^;u^-i^/bsu-^-^T-^S*^^^h1-^>si*©l5ffl 1 6 

1 9. >3>ta < h*Ix^;^- &£.J&Mb&ll%=-*)]/*—{£%tt£L 

ft N 

^ £ - x g & m J- * ; v * — & £ j$ f & £ J& U £ & ft * * ) 1/ - fa £ & M lifl 
ft* 

iff* * tfa g £ IS J * £ ft T Jg § # fig C T s£ $ JJg 13 m M ^ * ) ^ *c - # # & & £ ft 

2 1. BuI2^M* J ^«^^J3iT-WS*^#mi:-r^si5fc©laffi2 OIBtg®^^ 
2 2 . BUsB^M^^M^MT#^#<&^^h-r^sf5f<©iBia2 0fEtt©*SiH4 
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25. *^±^^^>&^^-r^^-x^^ > m^m^M^^^ 1, 

^ « if& ^ © ^ ® © - as t (i m n ^ * ; 1 * - & & m & & ^ i*j t m a -r & m x m # 
2 6. mz^m&¥mfoi$mT'G zm*ftWLtT zm&(D%am 2 siaa©^^ 

2 7. luHBMIIl*s^S^J3lT"#§*^^^^-r^si^©iEH2 5IB*E©*£H44 
2 8 . HUlBiS^^;U : ¥--^*5^T-*-?)*^^^C^i-^ai5}<0*Effl 2 5 73rS 2 7 
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3 0. &m.±izmm*mj&-r2>m— ^mt, mumizM^^^^-^^i, 
mmmtmmi&^mzmmz ti, 

m&&^(DMm<D~ffiiztemM^*)i'^—i&*mm&MftizmxT%mAmft 

mm&^ftizntt%mmAm&m<Dj±±itemmmT&m(Dmij£ z> bn^vtmiz 
t m &m iz mm ^ * ^ ^ % #t ^ r s m & m w t ? % *s m&m © mm* m o 
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JE ;bfig^l& £ * -T S * * «Rf a 1" 3 ^ * » *c—W-&1fe%i S o 
& $S £ O S m <D - gfl td fct @E ft 3i * ; i/ - <*: £ ^ ^ & ^ 1*1 t # a r 3 $ a & £ 

3 6 . Mtznm&^mfonmT-m zmznmtT %m&cDffim3 stamen 

3 7 . Hul3^M^^M5§fliT'^?)*^^f![^Ti)si^©lBH3 6 IBttOHSiltt 
3 8. mtfcT%^*fr*—fc#ftT i m&m*ft®L£TZfo&<DW£m3 5 75M3 7 
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m-m^*)i*r-fa&mmA&& vmi&W;&izmx£ntzW:izmttm.<toM*mm 



4o. mm±izmmzmf&T2>m-T.mt. mmmz-m^^jv^-it-^m^L 

t3 -r a ^ * m -r s s ^ * ;u a iz t ff t» n> 

© n ® (D - sis t & m ft * ;i/ * - # & m& &m ft iz mx -r % m x & & 

mM^*)\si?-fc(D-- : ffiftmmmizmxL, mo— RmLxm 
zRm&mtmmfaMftiz&mfegti. 

*» e> gtsij & t b& [si # [p] iz [qj ^ o ^as iz x m mm iz wm ^ * ^ ^ * -r 
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4 2 . m%mj&&&mm%^m zm*&ffi.t-r zm>&<Dmm4 otm^m^ 
45. >pta < h ^^WLmtmM^^ 

U i£ ^ ^ © H S © — £fl {3 (i ^ i * ; u — & % m & & ^ 1*1 £ # a -r & # a & # 
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xmizm^x, 

4 8 . BuHa^H^^S»MT'W^)*^#^i:-raii*©^H4 6ia«l©^^t4 
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5 1. m&m&&m^mififfiiBKM**fr*-&<Dmft9LyBn*mm?2>v$m 
57. mtzm^^fr^-fa&mzm-GLWzmm Lxmzmmftiz, mn^* 
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)i — # (3 ttfo t % mm&m ^ * ;i/ * #m -tea * jsiar u © * * £ #m h 

5 8 . HulB^-^B^BufB^-fim^B&^b^^^^^^-r^ffi^cDlSH 5 6 

5 9. mmmw*mi*nm-cmzm*ftn}i?z>wj&(Dmm 5 6 75M5 sis 



6 1 . m&M**)V*—i*1fift^mz>&*ttWLb-rzm>£<Di&m 5 6 73>S 6 0 

^fSH^JH^ai 3<:©$SB 1 75M 1 8 s Xfcfc 2 0 2 3, 2 5 T^S 2 8.30 
M3 3, 3 5 73S3 8s 4 0 75M4 3. 4 6 73S4 9. 5 6 TbM 6 1 (cfBtgCD 
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